Introduction
It is known the fact that, in the actual context, high speed cutting assures a series of advantages, among which we recall: increase of productivity, no modifications of the surface structure during the processing, high surface quality, allows the processing of highly rough materials, in many cases the finishing is obtained directly from turning, by eliminating the rectification, increasing the lifetime of the tools, reduced processing forces, superior dimensional precision and an increased reproducibility in the series production. At the same time, a series of opportunities appear: the final processing of a large variety of parts with minimal energy costs and harmful air emissions. By eliminating about 85% of the heat produced during the cutting, the surface is minimally influenced by the minimum remanent tensions, the increase of the cutting speed determining a decrease of the roughness of the processed surface. Some risks also appear: the intense cutting mode can lead to dynamic phenomena like vibrations, which have negative effects upon the quality of the as-processed surfaces. From this reason, the analysis of the tension and deformation states, in regards of the determination of proper vibration modes, is really important.
II. Materials and experimental procedure
During the cutting technological process, some complex surface phenomena appear at the contact between the cutting part of the tool and the part. The processing of the surface is influenced by a large series of factors bringing the cumulative influence, stimulated or not by the presence of other determining factors. We recall the ensemble and local deformation state of the piece, of the tool, the thermal processes, the rigidity of the system, the vibration mode and behavior during the whole dynamic movement in the elastic system cutting process [1, 3, 4, 5] .
The parameters influencing the high speed cutting will be taken into consideration: the tool with particleboards, the material which will be processed, the geometry of the surface which will be processed, the work advances, the cutting depth, the type of the processing machine tool [1, 3] . The simulation was done using SolidWorks 2016 software (Dassault Systems, Waltham, Massachusetts, USA). In order to make the spatial modeling of the tool-piece ensemble, the following parameters were taken: no = 3000 rot/ min; s = 0.32 mm/ rot; t = 0.35 mm; vr = 228.59 m/ min; P = 1.5 kW.
In order to make the Finite Element analysis, it is necessary to make the ensemble of cutting toolpiece, which are in contact during the cutting process, at the depth and advance cutting calculated for the finishing operation [2] . We also take into consideration the positioning and the surfaces contact, in concordance with the longitudinal advance direction during the cutting and the rotation direction of the piece [2] . 
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COMPUTATION OF PROPER VIBRATION MODES
Given the dynamic nature of the cutting process, in which maintained vibrations are generated, it is useful to analyze the proper vibration modes of the tool -piece system. The computed vibration frequencies for the first ten vibration modes are presented in Table 1 . The deformation states for the computed proper vibration modes is presented in fig. 24 -33: 
IV. Conclusion
From the analysis of strain, deformation and vibration states of the semi-finished piece and cutting tool ensemble that occur in cutting turning of external cylindrical surfaces, the following conclusions can be drawn: -The active part of the knife is exposed to the largest strains and deformations.
-The contact area between the cutting part of the knife and the chip part of the piece is the subject to the largest deformation, both linear and angular. -It can be observed that the deformation component value is largest on the direction of the main cutting force. -There is also a deformation component generated by the cutting force on the longitudinal advance direction. -The deformation component on the radial force direction is also significant. -Analysis of the proper vibration frequencies of the piece-tool system shows the high frequencies of the proper vibration modes -Between the first and the tenth proper vibration mode the frequency increases almost 5 times.
